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lliG tiulhor i a Uimiiwftil -to .)r, J , 4 , ivj-ian* for mvQXVt^oui 
'l&nd tmd djUie, planktou in a lBk®§ mlii dam to 
aaiUmfciut on 1ki<& bottom Jim&t vliera ^Lverm ngonolaa mk© 
pnrt iji d9ginaain.i -ttiatr ttaaues i«to alsplea? oigniiio 
oo'ipoimdB CUutoHinataif 1957). 'Siaas aticsapa to di^saXato 
fjpQcay iJA watart tml/ to tte a9tK.bo3.izod iUrlhor into 
vnriQd jafi pawdueta. ^iutrlerits oilglaalljr dubatiaotod by 
;^di/to:Jl.-iii;tou are •ima bxtsuiJit "oacfe iiito cdrcsilatlciu. 
Md9iitl;/f dUdi CKsattnual fLudiiii<5 of nutrlciuto great ly 
Qff&cts t io y2?o^otlvlt;/ of Inkea (iiuttaart 19^3). 
rioi.!e«r*3r, problems rolattng; to uutrleiit XQOjcikiim iJi 
Inks3 hrivta aot baai s)ufflat«itly studied* the oxpasirataatal 
mifilos of i t i s to niake luan-^tattve ostlaatag of nutJluants 
x^laaasd f*on dead plemktcm d^coiupos&ns 1» * i^fe under 
laboratory o««idillaii9» I t i s Hien fiowid -ttiat iiitrogcaioua 
fraetlcmo iJ* their ttesMQa am x&j^t^^ aiaaonifiod. (nly a 
par t of i t i a i i i t r l f lod by bactarlat while thto seat oscopes 
to Iha axtorior (Mia»i a»d iiyyuat 1971). Autolytic yrooosaao 
asom to (^ovamt hOMwrar* tb*} libaxntlori of j^ioa^oiusf vhiXa 
puyaly iiioiBanio hydapolytlo proaaaaae halp segauamta lAlioa 
(Khan and ^ay^uat 1971)# 
- 2 • 
Of ^ e j ^ o t o r s indumiadng nu tx len t regenexationi 
ntme nx& oX^arl^ knovfi« I t l a aftfe to asefumet ho%»v«r» 
-tiat IhQ jitii^b«p and M » 4 Q ©f lKiets«la# pBBseii<^ nnd nbgeuoB 
of illaaolved ij;aa8e aa^ tha t of twttotsj ?audg vdiSi i t a ov« 
chariicsil fwid blolot^oal diaxmctttsistloat 'wOuld fpeoatly a f f ec t 
^ e ;jroc0os03 OTid protiucts of dmco'ipodllAaa* "the pjcogont 
atiK!;; 3j}ooIr»J1y Bxaiiiias tiia nut f i ta i t 3rei5miox?itioa f^ia dead 
olfji^.tmit usiflar two cKmditlcaiji (!) aerobic mid sttiaeroDlo 
f 11} :iad l a 'leroiJto nxid njnaorobic .'aadtwni avoy n Xnjt3T of 
'.jotto"! null. 
tm y m> 
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ufitar wag ool3ea1®fl fron n TJ^aRSiainl youd, Gtmii '2al» 
ill two p o l / ^ s a s <S5ntal2i@r3 of 25 5i c^pncl t / , .il'itiltnjiqouaL/, 
two sn'iplOB of 5 h eacti were rasjo tn&Qii for "ftia ?mal:/!:^3 of 
3'lr!2ii^ :tmi nnrt pr0Vfd.llri'' i iutr ldi i t ocsicmitratltaia. 
*75vj cyii*tria@rn las^ res trrmoi^orlad to -tie ln.bo2ri*or/, 
.^..lao ta^>03» 'lioa9 i*3i© ^o5.nGd to rajiQV twlieo nii<i c l i ujed 
to j3?efvent T'ssoua exdvii^as* xu ouo coxi'^liior» ^m wiimT 
WW a narf'itKsd IJJ ccmiiecstlii: mie OA' "Sio -teibcja "to Pai alsvpunp 
( n.r.. 1 ) . 
ill 1he follo\^.ii.j (me iiirvjaUu r t o r to aanijliii :3§ *ti© ynter 
infjlde wn,3 ,?OJitly ro t a t sa by one 'Msa tube, V.x)ut t^O rd. of 
water wna ejuoked out froT llta o ther tulxi* CtojjieotiQiis weiw 
than d i p p e d or ommected to -^i aixvpuuip aa deviaedi, 
1h0 t)l?m*.lion aaiple wag d.2cQd wl^i I? foraolliio. 
jedlaeiited plarikton, \«r(i i<3tettitli!lad cstid csowitsd ay Hi© drop 
aje^od. Ihe l e f tove r vas aeparated by f l l t r a t i a t , dried oari 
t l l t 0 r pap«y for M houya a t tOO^Ct imd uel^;^ed. The x«sMlts 
'lie sasiw proeedurea w«r© followed exc»pt •tiat Hie 
contntnersj v«r« f t ra t f i l led wl.1ii poxid rtmd juid ^^aken to i^read 
I t cm Iha bottom, iji -the fora of a sadlmeat n^wt 5 csa "tiicfc. 
i oud vpiter oollaoted In buokata vf^ s £ilplion«d over to f i l l -tie 
i.ltfli.Ft.i:i'r[,.ht''^ i^ . k . . i^i^ iL i^ A . i i ^ 
itnadard ]us3c^ durfe>n TQQO laoifiud by 'lioi^iix jajj ^ » f 1'?43) 
v^ TO follot^d for 0st5/iatini of utati^-ants- ;'lioap>!Lr4ts war® 
dstBWtneti b / Vr-iouiUTH .ol/j3dato *bluo* -131 :^0:^ , ;iltc»itQu by 
iillioo-!cl;/^K!io '^ l low* netiodf fsn-imln 0/ filx'Qot uaocoleriafi-
tt(m» liitwitas ^ j pheiiol-.dlta2l,>houio a d d neliiod* '"* '""iwianlttanoo 
v^a read a^^iliiat a d is t t l ldd water l]l;uik n t 43K3 u. Golorir:»tar 
;aodal M:1I;I. -was ugea for ooloi laet i lo woxk. 
mm ^ tm 
r»5 ha0te,i?Br)f situated eloa® ^ -Sia daparfe«i;it# '%& volufw 
anil 'iKxtntin tifrjiHi of i t %tiow ^ai',Adaim^l® S^I%®3F4^ varintlcsiot 
'naiii", iSill to overllowlii • water auilxi • Hiu sni**/ f^ snson mid 
jcn<? reduced %Ai gu'ifssr. 
-%sm\i\:immi mooa®, /,.11,s^ fi„EaU,8 M»Aftfi,« f^^^tg) (MimA and 
^ :?^ '^ , 196T). 
,^t t ia tltaa of «solleetl«»i| plmii. tcti Moaaa© in we-tor 
atioimte^ •to about 42«5 sag/L« Vhytoplwiktou ©ourit exoeeded 
4000/talf liidlQatljag % Ian© atiinliiig crop, ^ooplanictcaif aoatly 
Oilier nlt|ae» to®ai<ios il* J^USiidMj^t Idmitifled %)exOi in 
osraur of ^hmim^m^ All^l„tej{| A 4 £ £ * ,A4,iW>.^ f,.yia %>• • j M ^ k ^ S 
JlJlSSll^to* -.i^i^^atMia m** JJiiaZE J^J^a* ops. of .#,li,ffi4at 
«» 6 «• 
Hu1»i«mt oanoaatrat lons i a paid vntor s t s t a r t wewri 
1.(^4 tig I I 0 ^ M / L , 2.a«l8 «6 M ^ I I / L , 0 , 1 7 0 tig TQ^'^vfl, mSi 
I t I s important 1» ^lecxii^y 1hi ccaifiltLoiia in vlildi 
pl'iiU'itmi «»ri deoo:apoadUi,'t In •Qie f i r s t ©jqssrlnentt i t tock 
p l i ce to ( i ) -OTdiwa an. turn tad wi1Si ox^;tsa» im rdLr itas pmipad 
i n to w&QtDT& deQToat&iiii OKji^m C€%*conta?atlGaa ( i l ) riid iii I t a 
Xn Q3?pertafflat 2# -ti-J onnie \no nmi i{^d -^ occur over 
f» «90<11'i?jut Of poiirl taudf rmr! "tie eft 'oct of Ifilrar oa decay In 
f l ) ox/;^?aiinted f l i ) mv\ da-oxyfjirainted vntor waa followod, 
t ^'ranardttanea of stored watsr continued to Inorttaae 
over -Sie dayu, fr«wi 0, a a t s t a r t to 0.208 on l a s t day, 
,^«inonin was rsloaasd in l a rgs q.tisiritltlQs foilowin •: 
3torB4so» but ths peak oonosiitratlon vas a t t a ined on tlie 21st 
day (%ble I t il.1» 3)» I t t ion d iss ipa ted ^imdually to the 
on<i o£ "ttie oxpetiawat ( Ikble 1) , 
• 7 • 
in tret t» tmimi^'^s&'^m.a vazled gnra t l^ In Hie f i r s t 
twwity daysf ^o\Anfi mvoTsl ndiwr paaka mid trou/^a obaoived 
( ?l J, 4 ) , 'Iraxlsaum coiicaatsatlcai was analyaed on 10-fti day 
CmijlQ If 'Hg* 4 ) . 
Phosj^tatoa we3?a iib«*!at»d la iftio writer almogt cKwitt-
nwoualyf wllh ocaicseBitmtl«ma Inoxoaain.i to iaaxi«mm by ttie mid 
of Qxn9Xi'3<mt ( fl/5. 5)» 'Si© steady inc2»aae eqtiaLleA tho 
3j9Sen8iintlcsii rata of Po*-i /iVday. 
idlica tnorenaed fspoia 2.26 us Mi^'.^/jj a t a tnr t to 
5*917 ticj .HCg-iUA «*i 'fe® l a s t day (tkblQ 1, . 1 ; . 6 ) , I t \*t3 
Hitia are j^attesfetad «iv«ii -aox© r«plaia.y ttian phos^jhattf a t "ttio 
rata of :>iC)g-3l/L/day. 
Nutrlmit yegeneratloci una not gxeatLy affected ^esn 
^ e isMidlwii uaa Kept imtuxei^ ted vdtb diaoolved oxygenf Itirouiiih 
oontliiuoiis aexstltm* Only regenexatlng aoracaiia ma ni'teeifledt 
imd lB.vm HAountQ of n i t m t e had aoouisulated by Ihe ooxd 
(flable 2, Hg. 5 & 4)« Llbemtlon of ellioa and phoai^ate viaa 
not affected (1fe1»le 2, i lg . 5 ^ 6 ) . 
0iv;iapmff ,;^^ft9ais<^p ftm m^p '^'^ 
Mut2lant xvleaat fytM deoa^ln,^ plankton yaa audi 
influenced by pond mid eediinentad l>elov t ia vatar ooXiuan* 
. 3 * 
mmiaoS,m wis t ins M o a s i d ocnttououalyt and lazg« 
ai2K»a»t0 mim pm^imt In iia1»r Hixou^out. Ihe maximum ocnostio 
tmt ioa %Aa e1i«iir«d an 11 t i dayt ^ d Iho sdniwua tm 2^rd ^;7« 
But «i€Bfi fUr'ftiori 1*i« <scaie€tti1»%tlaaa xentalned h l ^ to Ih© l ag t 
day i t had inofvaged f IHbla 3» ^''» 7 ) . 
!^it3?a^ CK»iQ«Bitintloaae ^armiaed low* t)ut f3.uctuated 
•ttrotiisfiout. I&ilik® fi® regalta obtai^ied In eacperiraeat It 
hnwarreap, exoasalvo a^iomita MBI® ooc^slorially found, oa 6th. 
mid gaxd flay (ikble 3f -Ig, 3) • 
A117 etaady incafBiigei in phoa,?Hat@ coficontratlcaa IHTIS rislao 
not oi)s©rsr8d, i^ aipse toomita wer@ l u i t t n l l y sogeaioratsdt but 
ti'imi ^\e coiiceatmtlcu daoroa^d nnd iDLuotuated t i l l Iha oaid 
(IViola 3» i?i/^. 9 ) . 
Oilier ^^3 soXeaaad iu a gisallar imtmert the c»momitxno 
tloiii hnd iiioi«a98d a»i«4i in t ie l a s t few days f :?!'% 10). 
!lutrl«nt ««}l9m«t from plankton deoayla.T in watttr st^ndln^ 
9f9T pond 5aud, \fa« tUrHier al tered by lhe presence of oxi^en in 
the fiiediiim. 
1hue« mrncsxlBL wee liboxated in only sranll asiountg* 
Itilsmtes inoxeaatdf hoymv^T^ steadily and laz^e amounts had 
aoQumtlnttd by "die snd (llRble 4t fig* 7 & S&« 
«» ^ «•> 
atg«Mm'tl<Mi of iphoi^a'ls win aim aaversely afttse-ted* 
Conoontzntlacio vtaaiii«d low» and also fXuetuat9d oc9ntlnuoui3a.y» 
21st & 25rd day C l lg . 9)« allioa also *all«d to appear In 
water In slgBltloRBt amowita (t^f^ tO), 
<m * |0 •» 
1h3 uae of ooutaindrs in axi^esliaonts a s ^MTB dagno^  i s 
not unykiiovfi* Jenkin'a liotHos htsv® tiua tteon ^ooossiliXly 
U98d In stud.yla{5 Qxcbaniii^ a of jsadiojdiogphoroug ( p ^ b t^waoK 
various solids (ijti<fl.udin^ plaiiJclstm) iii wataap Ci*hilii)3i 1964). 
1!i9 meUiod foliovied i s "tius ao<su»ata for oatlimtilEM; nutr l^ata 
liberatlni*; froa loiovn plsfftkto'i daoa^V'^ to iJaafe (iJiaa and 
)a^:/uia, 1971) • MoTOWsr oond5.tlms of dQoay cnu nlao 1>e fmn±p\3.» 
la tad to guit dQislrad ob^eottvaat a s of o^mv9iiii» leej^auaratiari 
in, aexoljio or (maeroMc aadium imd ^ « aaaa with lake tmd 
m<^tn&n1»d a t Iho bottoia of csoiitaixiera* 
•Uiua tin seaiults of eaiijeflaanto 1 ^ 2 show Hmt 
mywav^yo^oi. pXa»ktcn az« aB»oiii£l«d (Khan and ^y;i/umt 1971) 
XApidX t^ a t almost •quivttXsnt x&toa in liolh aeiPoMo or muMTohle 
ocaiditions (Hg* 31 'febj.ss 1 & ^ » 'Sie avai lab i l i ty of oatjfBfln 
i s t thozvfoxet of l i t t l e oanaequanoe to dsooispogitioii of ni tzo* 
gsnotts faeaetiQiis in plankton tl««ii«ai> I t s pznaoneet howsfrert 
doss influonoe Hio Hits of lilMSKttd aaaonia* fbr mom of i t i s 
«i«n n i t t l f l s d ( Hg* 3)* 
Aiitolr^o psooAsaaa ovidentLy &m9tR t i e xvleass of 
phoiphoztts t ros atwi^iiig plankton (a:d.Xl and Dldiavdst 1964t 
IQiitti «&d <3aj^ ?«mt 1971)• *&»»* i s alao olwrioua fxora I t a EHOW 
l » t ocntinuoiis Xilwsiitlcin obaatvod in eiperliaexits 1 & 2 ( i lg* 1 
and 2)« Phosphate e(m<3@nta!iitl<m8t ho\mrmTf ocaitismed to vary« 
that m l y Indioatos i t s vA'tidra^ ^y ^0% icind of ^aotsriat 
aoxobic ami mmoroMot out wilh caay aoall tujcnovor tlraoa 
(Gi l l l nuti iddiardfti 19631 Jt'hilip% 1964). %c! h/aiolyala of 
gilioat »^ y iAiawly iaon^piilo prooaaasst I s algo not Rffootod 
by ^ a ijmrmim of osjgsa C^lgs. 6 « to$ Ikbla g w 4)» 
'lio rQlviaao of i iutrieat f3wn dead ylmiktoai iot how^ar» 
ifxeatLy jaXtaxed whun lfjfc:a nutl i o oadl'ttrntod a t -tio botton of 
ooiitainera C^wlnd 3 «^i 4 ) . Xts lijpaaeiictjf hcwew0r» uoccaadRtea 
son® oi3Larld.c»itlo(iiat prtiicdpally about f i ) ^ 8 exctimicje of 
nutzi^oito ocourrijag batweoa nmd rmd ovaxlytiitS vater ( i i ) and 
the j?ole o? oxidiaod or reduced .dcxozoKiQ that nay hiwo 
©otabXi^ed a t the smid ^.lator Intejpf^oe, I t #^aa mTA&od Ihat 
in ©iHior oaa®t "ti® soigHlts ooapaaned to ihat of oxperinonta 1 
and 2 would iiov Hie dlff^xwioe* 
In "ttiat 07@ntt aiisaoifiificmtloii in anaorobio r^odiumt end 
iidlh TOduoed miorozaae a t the tmd uster intox^«30» oeeara 
ocntinuoualy (Jlga» 3 ^ 7)i .ioiaa of iho anuacsiiay uilhout doubt* 
ooming oat of Hie ntt^ooae i toe l f . HitmtQs axe» houenrert 
xeleaaad in oxoesaiive amounts caoly OQoaai<mally« mid tb«n 
» 12 
oonoontmtioii® in wnttr xoraaiu lowt pexhaps (Me to abgoxiitlan 
«f sa^aassated a^ icHmt by ^ « isud (win iaaa aand ^ali®j?tt 196 3) • 
vhffli oxyBfin I s pieaent In wa-ter atEiadinrj tsvar ?^dt -Sie 
procasass of decoapogitlcai aaw chansad furt ior . l!ie l ibera t tag 
ramrncffila i s nitrlflQdj vd1h u l t r a "to oonoentJcatlons goiiifj up to 
vary hi|#i levola* xiegmieisatlfm of phoaphata and st l ioa ax»» 
howavort advoraely affaoted aa la dao3:j^uiiiat0d wator. 
%0 piesasEice of ;3Ud ovldeaitly xoadd-tg In on @?cceas of 
fmmoiil!^  aitratis in watart aad i t s abaono© in thiat of i)h03phat&m 
• 1 3 * 
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